FftOM 12 1 1 2007 12: 39/ST. 12:26 P038 

Searching RAJ . . 1/2 ^~ & 

PATENT ABSTRACTS OF JAPAN 

(11)Publication number : 06-109414 
(43)Date of publication of application : 19.04,1994 



(51)IntCI. S01B 7 /30 

F02D 35/00 
F02P 7/067 
601 D 5/245 
G01P 3/487 
H01F 13/00 



(21 Application number : 04-258315 (71 Applicant : MAZDA MOTOR CORP 

(22)Date of filing : 28.09.1 992 (72)Inventor : KAWATO YASUSHI 

KONDO J1RO 
WATANABE TAMAHIRO 
TSUGE ATSUSHI 
AZUMA HJROAKI 
WATANABE MASAHUO 
YAMOTO M1TSUHIRO 
MIYAMOTO SEIJ! 



(54) ROTOR OF ROTARY SENSOR AND ITS MANUFACTURE 
(57)Abstract: 

PURPOSE: To obtain a rotary sensor wherein a rotor 
which is resistant to a mechanical shock is provided and 
to obtain its manufacturing method. 
CONSTITUTION: A rotor 1 which is press^fitted into a 
vehicle shaft 2 and which has been magnetized and a 
magnetic sensor 5 which is faced with the rotor 1. which 
is arranged in a knuckle 3 and which detects the 
magnetism of the rotor 1 arc provided. The rotor 1 is 
constituted of a ring-shaped case member 11 which is 
provided with hollow parts 10 at the inside, of a magnetic 
member 12 which has been filled into the hollow parts 10 
in a compressed state and which is composed of the 
powder of a magnetic substance such as a ferrite or the 
like and of a lid 101 which closes the hollow parts 10 and 
which holds the magnetic member 12. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is Rota of the rotation sensor characterized by to consist of maintenance means hold the 
case member of the shape of a ring to which above-mentioned Rota has a centrum inside in the rotation 
sensor equipped with a magnetic detection means counter magnetized Rota and this Rota, and it is 
arranged, and detect change of the MAG from above-mentioned Rota, the magnetic member with which 
it was filled up in the above-mentioned centrum, and the above-mentioned magnetic member in the 
above-mentioned centrum. 

[Claim 2] The above-mentioned magnetic member is Rota of the rotation sensor according to claim 1 
characterized by consisting of the powder-like magnetic substance and filling up the centrum of the 
above-mentioned case member with the compression condition. 

[Claim 3] It is the manufacture approach of Rota of the rotation sensor equipped with a magnetic 
detection means to counter magnetized Rota and this Rota, and for it to be arranged, and to detect 
change of the MAG from above-mentioned Rota. After filling up the powder-like magnetic substance 
with a compression condition into the centrum formed in the case member of the shape of a ring which 
constitutes above-mentioned Rota, in the condition of having made the above-mentioned magnetic 
member holding in the above-mentioned centrum with a maintenance means The manufacture approach 
of Rota of the rotation sensor characterized by magnetizing the above-mentioned magnetic member with 
a magnetization means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to Rota of the rotation sensor which detects change of the 
MAG from magnetized Rota and detects rotation of a revolving shaft, and its manufacture approach. 
[0002] 

[Description of the Prior Art] While attaching Rota in revolving shafts, such as a wheel, as shown in the 
former, for example, JP,1-1 12463,U, and JP,1-1 17768,U, this Rota is made to approach, a magnetic 
detection means is established, and the rotation sensor which detects rotation of the above-mentioned 
revolving shaft using this Rota and a magnetic detection means is known. 

[0003] In such a rotation sensor, in order to detect the rotational frequency of the above-mentioned 

revolving shaft with a sufficient precision, there are some which constituted above-mentioned Rota with 

the magnetic substance of the shape of a ring magnetized by the multi-electrode. 

[0004] By the way, permanent magnets, such as a ferrite magnet, were conventionally used as the 

magnetic substance of this Rota. 

[0005] 

[Problem(s) to be Solved by the Invention] However, if it was in permanent magnets, such as the above- 
mentioned ferrite magnet, since it was weak against an impact comparatively, there was a possibility of 
damaging if it is made falling accidentally or a stone etc. hits during transit in Rota in case above- 
mentioned Rota is attached in a revolving shaft. 

[0006] This invention solves the above-mentioned problem and aims at offering Rota of the rotation 
sensor equipped with Rota strong against a mechanical shock, and its manufacture approach. 
[0007] 

[Means for Solving the Problem] In the rotation sensor equipped with a magnetic detection means for 
this invention to counter magnetized Rota and this Rota, to be arranged, and to detect change of the 
MAG from above-mentioned Rota in order to attain the above-mentioned purpose Above-mentioned 
Rota consists of a case member of the shape of a ring which has a centrum inside, a magnetic member 
with which it filled up in the above-mentioned centrum, and a maintenance means to hold the above- 
mentioned magnetic member in the above-mentioned centrum. 

[0008] Moreover, a magnetic member consists of the powder-like magnetic substance, and is filled up 
with claim 2 into the centrum of the above-mentioned case member in the compression condition. 
[0009] Furthermore, in claim 3, counter magnetized Rota and this Rota, and it is arranged. It is the 
manufacture approach of Rota of the rotation sensor equipped with a magnetic detection means to detect 
change of the MAG from above-mentioned Rota. After filling up the powder-like magnetic substance 
with a compression condition into the centrum formed in the case member of the shape of a ring which 
constitutes above-mentioned Rota, the above-mentioned magnetic member is magnetized with a 
magnetization means in the condition of having made the above-mentioned magnetic member holding in 
the above-mentioned centrum with a maintenance means. 
[0010] 
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[Function] According to the rotation sensor of above-mentioned claim 1, by filling up with a magnetic 
member in the centrum of a case member, and holding it, when a mechanical shock joins Rota, the 
impact to a magnetic member is eased by the case member, and breakage of Rota is prevented. 
[001 1] Moreover, according to the rotation sensor of above-mentioned claim 2, when a magnetic 
member consists of the powder-like magnetic substance, it can be filled up with the inside of the 
centrum of a case member without a clearance with the magnetic substance, and does not break by the 
mechanical shock, either, and breakage of Rota is prevented certainly. 

[0012] Furthermore, according to the manufacture approach of the rotation sensor of above-mentioned 
claim 3, a magnetic powder-like member can be made to magnetize proper by being magnetized, after 
filling up with a magnetic powder-like member in a centrum and holding it. 
[0013] 

[Example] Drawin g 1 is the sectional view of the axle part of the automobile equipped with the rotation 
sensor concerning this invention. In this drawing, an axle 2 transmits engine driving force to a non- 
illustrated wheel. A knuckle 3 supports the above-mentioned axle 2 free [ rotation ] through bearing 4. 
Rota 1 consists of a ring-like case member 1 1 and a magnetic member 12 with which it filled up in this 
case member 11, and is an axle 2 and really rotated by carrying out press fit attachment at the above- 
mentioned axle 2. A magnetometric sensor 5 is outputted to the antilock control section which is fixed to 
the proper place of a knuckle 3 so that above-mentioned Rota 1 may be countered, detects change of the 
MAG from the magnetic member 12 accompanying rotation of above-mentioned Rota 1, for example, 
prevents the lock of the wheel at the time of braking of an automobile. And in an antilock control 
section, the rotation condition of an axle 2 is detected based on the detecting signal from this 
magnetometric sensor 5. 

[0014] Then, the detailed configuration of above-mentioned Rota 1 is explained using drawing 2 and 
drawing 3 . The above-mentioned case member 1 1 is formed with the non-magnetic material which has 
shock resistance, such as stainless steel, aluminum, or reinforced plastics (synthetic resin), and two or 
more centrums 10 at fixed spacing are formed in the hoop direction. These centrums 10 are formed by 
cutting two or more crevices 100 ( drawing 3 ) in the peripheral face of the case member 1 1, and the 
closedown of the effective area of these crevices 100 is carried out with the ring-like lid 101 . 
[0015] After the above-mentioned magnetic member 12 consists of powder of the magnetic substance, 
such as a ferrite, and is filled up with a compression condition in each above-mentioned centrum 10, it is 
held in a centrum 10 by carrying out the closedown of the centrum 10 with the above-mentioned lid 101. 
The omission out of the centrum 10 of the magnetic member 12 are prevented by this lid 101. 
[0016] And after the magnetic member 12 is held in the above-mentioned centrum 10, the magnetic 
member 12 is made to magnetize with the magnetization means which consists of an electromagnet etc., 
so that N pole and the south pole may be located in a line with the hoop direction of the above- 
mentioned case member 1 1 by turns as shown in drawin g 4 . 

[0017] Thus, since the magnetic powder-like member 12 was filled up with the compression condition 
into the centrum 10 of the case member 1 1 and it held with the lid 101, though it is comparatively easy 
structure, the magnetic member 12 can be protected from a mechanical shock by the case member 11. 
Moreover, since the magnetic member 12 is powder-like, it can be filled up that there is no clearance in 
a centrum 10, and the volume of a centrum 10 can be used effectively. Moreover, since the magnetic 
powder-like member 12 is not crushed even if it receives a mechanical shock, it does not have a 
possibility of damaging even if it makes it falling accidentally, in case Rota 1 is attached in an axle 2. 
[0018] Moreover, when the magnetic powder-like member 12 is magnetized before the restoration to a 
centrum 10, the particle of each magnetic member 12 pastes up mutually by magnetism, and handling 
becomes difficult, but since the magnetic powder-like member 12 was magnetized after being filled up 
to the above-mentioned centrum 10, while being able to make the handling of the magnetic member 12 
easy, it is magnetizable in the proper condition with this invention. 

[0019] In addition, as shown in drawing 5 , a centrum 10 is not restricted to what is constituted by the 
above-mentioned crevice 100, for example, may drill and form two or more holes 1 12 in shaft 
orientations from the side face 1 1 1 of the case member 1 1 . In this case, after filling up with the magnetic 
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member 12 into the centrum 10 of the case member 1 1, the closedown of the edge of each hole 112 will 
be carried out with a non-illustrated lid. According to this, processing of a centrum 10 becomes easy. 
Moreover, you may make it the configuration which does not have a partition inside by the shape of a 
doughnut which consists the centrum 10 of the case member 1 1 of a closed section. In this case, after 
preparing opening in one place of the case member 1 1 and filling up with the magnetic member 12 into 
a centrum 10 from this opening, the closedown of this opening will be carried out with a non-illustrated 
lid. According to this, since the magnetic member 12 can be filled up with one place, it can be filled up 
with the magnetic member 12 in a short time. 

[0020] Moreover, the magnetic powder member 12 of the above is unified with adhesives, it is filled up 
in the above-mentioned centrum 10, and you may make it make it hold. 

[0021] Furthermore, the above-mentioned magnetic member 12 is not restricted to the powder-like 
magnetic substance, may be a solid body and can be protected from a mechanical shock by containing 
this magnetic member 12 to the centrum 10 of the case member 1 1 . 

[0022] Then, the various configurations for raising the thermal resistance of above-mentioned Rota 1 
and shock resistance are explained using drawing 6 - drawing 10 . In the example of drawin g 6 , Rota 13 
has double structure of periphery Rota 131 and inner circumference Rota 132. Above-mentioned 
periphery Rota 131 makes the same configuration as Rota 1 mentioned above, and consists of a case 
member 1 1 and a magnetic member 12. Inner circumference Rota 132 forms the resin which has 
elasticity, such as synthetic rubber, in the shape of a ring, and joins it to the inner skin of above- 
mentioned periphery Rota 131. And by pressing above-mentioned Rota 13 fit in an axle 2, as shown in 
drawing 7 (a), where inner circumference Rota 132 is compressed a little in the direction of a path, Rota 
13 is fixed to an axle 2. 

[0023] Next, an operation of above-mentioned Rota 13 is explained using drawin g 7 (b) and (c). That is, 
although spacing of an axle 2 and periphery Rota 131 spreads at the time of an elevated temperature as 
shown in drawin g 7 (b) when the coefficient of thermal expansion of periphery Rota 131 is higher than 
the coefficient of thermal expansion of an axle 2, according to the stability of inner circumference Rota 
132, inner circumference Rota 132 expands in the direction of a path, and a pressure-welding condition 
with an axle 2 is maintained. Thereby, it is prevented that Rota 13 separates from an axle 2. Moreover, 
as shown in drawing 7 (c), when spacing of an axle 2 and periphery Rota 131 is shortened at the time of 
low temperature, elastic compression of inner circumference Rota 132 is carried out, and it is prevented 
that big stress acts between periphery Rota 131 and an axle 2 by this. 

[0024] In addition, it may replace with above-mentioned inner circumference Rota 132, and about 200- 
micrometer copper may be plated to the inside of Rota 1. Also in this case, the effect of spacing 
fluctuation of the axle 2 and Rota 1 by the temperature change can be reduced like inner circumference 
Rota 132 mentioned above with the elasticity of copper section material. 

[0025] Moreover, the Rota 1 whole may be coated with the synthetic resin which has elasticity. In this 
case, even if a stone etc. hits during transit in Rota 1, while Rota 1 will be hard to be damaged, the effect 
of spacing fluctuation of the axle 2 and Rota 1 by the temperature change can be reduced like inner 
circumference Rota 132 mentioned above with the elasticity of the coating layer which intervenes 
between an axle 2 and Rota 1 . 

[0026] Subsequently, the configuration which prevents elevated-temperature-ization of Rota is 
explained using drawin g 8 . As for this Rota 14, internal- tooth- like irregularity is formed in inner skin. 
Thereby, only the heights 141 by which above-mentioned Rota 14 was formed in the above-mentioned 
inner skin to the axle 2 contact. Therefore, the touch area of Rota 14 and an axle 2 becomes small, and 
the frictional resistance at the time of pressing Rota 14 fit to an axle 2 can be reduced. Moreover, since 
the heat from an axle 2 to Rota 14 propagation-comes to be hard, it prevents the frictional heat of a 
brake getting across to Rota 14 through an axle 2, and Rota 14 elevated-temperature-izing. 
[0027] Next, when the ring-like magnet object which consists of a ferrite magnet etc. constitutes the 
magnetic member 15, the means for raising the shock resistance of this ring-like magnet object is 
explained using drawin g 9 . The ring-like magnet object 15 is solidified by natural air cooling, after a 
hoop direction irradiates for every predetermined spacing with laser 151 and dissolving partially. Thus, 
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since this laser radiation part 152 will be in a tempering condition, it becomes non-magnetic material, 
but since a mechanical strength increases, the shock resistance of the ring-like magnet object 15 
improves. Therefore, breakage of Rota is certainly prevented by containing this ring-like magnet object 
1 5 to a case member. In addition, while cutting two or more crevices in the peripheral face of the above- 
mentioned ring-like magnet object 15, a case member may be formed according to the configuration of 
this ring-like magnet object 15. In this case, the surface area of the ring-like magnet object 15 and a case 
member increases, and the heat dissipation effectiveness improves. Moreover, where the ring-like 
magnet object 15 is contained to a case member, two or more holes may be drilled in shaft orientations 
from the side face. The heat dissipation effectiveness can be raised also in this case. 
[0028] In addition, as shown in drawi ng 10 , width of face by the side of the inner circumference of Rota 
1 may be made larger than the width of face by the side of a periphery, and a cross section may be 
formed in a trapezoid. In this case, without increasing weight not much, a touch area with an axle 2 can 
be enlarged and it can reduce that big stress acts from an axle 2 to Rota 1. 

[0029] Moreover, in case Rota 1 is manufactured, you may make it raise the shock resistance of Rota 1 

by attaching the whisker as reinforcing materials. 

[0030] 

[Effect of the Invention] When a mechanical shock joins Rota, the impact to a magnetic member is 
eased by the case member, and this invention can prevent breakage of Rota, though it is an easy 
configuration, since it fills up with a magnetic member in the centrum of a case member. 
[0031] Moreover, by the configuration which uses a magnetic member as the powder-like magnetic 
substance, it can be filled up that there is no clearance in a centrum, and the volume of a centrum can be 
used effectively. Moreover, since it is not crushed even if it receives a mechanical shock, breakage of 
Rota can be prevented more certainly. 

[0032] Furthermore, the handling of a magnetic powder-like member becomes easy by the configuration 
magnetized after filling up with a magnetic member in a centrum. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the sectional view of the axle part of the automobile equipped with the rotation sensor 
concerning this invention. 

[Drawing 2] It is the fragmentary sectional view showing the configuration of Rota concerning this 
invention. 

[Drawin g 3] It is the perspective view mainly showing a centrum. 

[Drawing 4] It is the perspective view showing the magnetization condition of Rota. 

[Drawing 5] It is the front view showing other examples of Rota. 

[Drawing 6] It is the perspective view showing the configuration for raising the thermal resistance of 
Rota, and shock resistance. 

[Drawing 7] It is the sectional view showing the condition of having pressed Rota of drawing 6 fit in the 
axle, and in drawing 7 (a), drawing 7 (b) shows the condition of Rota at the time of an elevated 
temperature, and drawin g 7 (c) shows the condition of Rota at the time of low temperature for the usual 
press fit condition. 

[Drawin g 8] It is the front view showing the configuration for raising the thermal resistance of Rota. 
[Drawin g 9] It is the perspective view showing other examples for raising the shock resistance of Rota. 
[Drawing 10] It is the sectional view showing other examples for raising the shock resistance of Rota. 
[Description of Notations] 

1 Rota 

2 Axle 

3 Knuckle 

5 Magnetometric Sensor 

10 Centrum 

1 1 Case Member 

12 Magnetic Member 
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DRAWINGS 



[Drawing 1] 




[Drawin g.!] 
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[Drawing 6] 
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[Drawing 7] 
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